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A signiﬁcant proportion of American adults do not have a regular source of healthcare and the reasons for this
shortfall are not fully understood. The objective of this study was to examine the relationship between individual
differences in threat sensitivity and healthcare utilization in a survey of 483 African American men. Demographics, psychological characteristics, and health behaviors were assessed. The primary outcomes were: 1)
most frequent source of healthcare utilization (doctor's ofﬁce or clinic vs. emergency room vs. no place), and 2)
frequency of healthcare utilization (one or more vs. no healthcare visits in the previous year). Data were analyzed
with multivariable logistic regression. Results showed that threat sensitivity, insurance status, and age were
associated with the most frequent source of healthcare utilization. Compared to men who most commonly used a
doctor's ofﬁce or clinic, men who tended to use an emergency room had higher levels of threat sensitivity and
those with no usual healthcare source had lower levels of threat sensitivity. These ﬁndings ﬁt with leading
neurobiological theories of personality regarding threat sensitivity. From a pragmatic standpoint, these ﬁndings
may also lend insight to the tailoring of health marketing messages designed to optimize utilization of healthcare
resources.

1. Introduction
Getting regular healthcare through a doctor's ofﬁce or clinic is associated with better outcomes and lower costs (Friedberg et al., 2010;
McWilliams et al., 2011; Starﬁeld and Shi, 2004). Unfortunately, over
20% of Americans do not have a regular source of healthcare (Agency for
Healthcare Research and Quality, 2017). Understanding the factors that
contribute to suboptimal healthcare utilization (HCU) is therefore key to
developing solutions to this problem. For instance, an obvious deterrent
to regular HCU is insufﬁcient insurance coverage (Agency for Healthcare
Research and Quality, 2017), so encouraging coverage for more people
could help to ameliorate this situation. However, the fact that 40–50% of
uninsured adults have a usual source of care and 15–25% of insured
adults do not suggests that other factors may also be important (Artiga
et al., 2015). For example, psychosocial factors that might be associated
with underutilization of healthcare resources include attitudes that could
lead to distancing from the medical establishment (Courtenay, 2000;
LaVeist et al., 2009).
Other factors that might inﬂuence HCU are individual differences in

more deeply ingrained motivational characteristics that could predispose
an individual to behave in certain ways in relation to health-related
matters. How an individual responds to potentially threatening information, for example, could inﬂuence the pursuit of healthcare. That is,
the decision to seek medical care is typically in response to symptoms,
professional or lay advice, or public health messages, all of which carry
an implicit element of threat. In fact, the concept of threat is central in
many prominent models of health-related behaviors (Becker, 1974;
Lazarus and Folkman, 1984; Leventhal et al., 1984; Rogers, 1975;
Weinstein, 1988). Individual differences in sensitivity to threat could
thus plausibly inﬂuence patterns of HCU, although this association has
not previously been examined.
People vary widely in the degree to which they perceive and respond
to threats. People on one end of the spectrum are dispositionally hypersensitive to possible threat and thus more prone to anxiety and
avoidance. Those on the other end of the spectrum are relatively insensitive to threats and thus more likely to be generally unﬂustered and
perhaps to take unnecessary risks. This trait dimension, hereinafter
termed threat sensitivity (Corr and McNaughton, 2008), is included in
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or health center; Doctor's ofﬁce; Hospital emergency room; Hospital
outpatient department; Some other place.”

two of the more prominent personality theories that are rooted in
neurobiology: Gray's Reinforcement Sensitivity Theory (RST; Gray, 1982;
Gray and McNaughton, 2000) and Cloninger's tridimensional theory
(Cloninger, 1987). The RST holds that the “primary colors” of emotional
experience and expression are governed by three neurobiological systems, one of which is the Behavioral Inhibition System. In the original
RST (Gray, 1982), the Behavioral Inhibition System was conceived as a
neurologically-based module that oversees the perception of conditioned
aversive stimuli as well as the emotional and motivational responses to
such stimuli. In the revised RST (Gray and McNaughton, 2000), the
Behavioral Inhibition System took on a different role, which was to
mediate conﬂicts between the other two systems (the Fight-Flight-Freeze
system and the Behavioral Approach System). In both versions of RST,
however, the Behavioral Inhibition System is responsible for the process
of risk assessment and the generation of the “watch out for danger”
emotion of anxiety (Corr, 2008). Cloninger's theory includes the trait
dimension termed “Harm Avoidance” (Cloninger, 1987), which is characterized by features very similar to Gray's Behavioral Inhibition System
(Gray, 1982; Gray and McNaughton, 2000).
Both Gray's and Cloninger's theories have spawned multidimensional
models of personality traits as well as several self-report instruments to
measure those traits (Cloninger et al., 1994; Corr, 2016).
We investigated the association between threat sensitivity and HCU
as part of a study of health behaviors among African American men,
whose patterns of HCU are markedly different from other demographic
groups in the U.S. Compared to Caucasians and African American
women, African American men are less likely to go to a doctor's ofﬁce for
their healthcare needs and more likely to go to an emergency room
(Blackwell and Villarroel, 2016). Even among adults with private insurance, African Americans are less likely than Caucasians to have a usual
source of health care (Artiga et al., 2015). Other possible contributions to
these disparities may be that African Americans are more likely than
Caucasians to report racial discrimination in healthcare settings (Stepanikova and Oates, 2017) and to develop mistrust of healthcare organizations (Armstrong et al., 2013; Boulware et al., 2003; Musa et al., 2009).
Along with individual differences in threat sensitivity, then, perceived
discrimination and medical mistrust were also examined. We expected
that higher levels of both perceived discrimination and medical mistrust
would be associated with suboptimal healthcare utilization habits, either
in the form of overreliance on the emergency room or underuse of
available healthcare resources altogether.

2.2.2. Frequency of HCU
Frequency of HCU was adopted from the Health Information National
Trends Survey (HINTS; Nelson et al., 2004): “In the past 12 months, not
counting times you went to an emergency room for an emergency situation, how many times did you go to a doctor, nurse, or other health professional to get care for yourself?” Response options were: “None,” “1 time,
” “2 times,” “3 times,” “4 times,” “5 to 9 times,” and “10 or more times”.
2.3. Predictor measures
2.3.1. Threat sensitivity
Participants completed the Behavioral Inhibition Scale (BIS; Carver
and White, 1994), which was developed speciﬁcally to assess sensitivity
of the Behavioral Inhibition System from Gray's original RST (Gray,
1982). The BIS requires participants to respond on a 1 to 4 scale (‘‘very
false for me’’ to ‘‘very true for me’’) to each of seven items (e.g., ‘‘If I
think something unpleasant is going to happen, I usually get pretty
‘worked up’’’). Total scores can thus range from 7 to 28, with higher
scores indicating greater levels of threat sensitivity. This instrument has
demonstrated strong correlations with several other standardized measures of threat sensitivity, including Cloninger's Harm Avoidance scale
(Cloninger et al., 1994) and a measure derived from the MMPI (Hathaway and McKinley, 1943) by MacAndrew and Steele (1991). However,
the BIS scale has been the most widely used measure of threat sensitivity
(Corr, 2016) and has been used extensively in studies of health behavior
(Braddock et al., 2010; Dumitrescu et al., 2010; Hall et al., 2008; Ristvedt et al., 2014; Sherman et al., 2006), behavior genetics (Johnson
et al., 2016; Takahashi et al., 2007; Whisman et al., 2011), and the
neurobiological basis of behavior (Amodio et al., 2008; Cools et al.,
2005; Shackman et al., 2009). Cronbach's alpha for this study was .62.
2.3.2. Perceived discrimination
Participants answered a question from the 2004 Behavioral Risk
Factor Surveillance System that asks whether their healthcare experiences within the past 12 months have been “worse than, the same as, or
better than people of other races” (Centers for Disease Control and Prevention (CDC), 2004). We also included two modiﬁcations of this question, which asked participants to compare their experiences with “people
of other income levels” and “people with other insurance coverage”.
Participants were divided into two groups: those who endorsed “worse
than” in response to least one of the three questions and those who did
not endorse “worse than” in response to any of the three domains.
Cronbach's alpha for this study was .89.

2. Methods and materials
2.1. Participants and procedure
Participants were recruited through the Center for CommunityEngaged Research, which included a storefront facility (“HealthStreet”)
located in a largely low-income urban neighborhood and a database of
individuals interested in research participation. HealthStreet staff also
posted ﬂiers and engaged in community outreach. Eligibility was veriﬁed
(i.e., male, Black or African American, age 21–85) and written informed
consent was obtained. Surveys were administered at the HealthStreet
facility or at community venues. Surveys generally took 30 min and
participants received a $20 gift card. The study was approved by the
Washington University Human Research Protection Ofﬁce.

2.3.3. Medical mistrust
Participants completed the Medical Mistrust Index (MMI; LaVeist
et al., 2009), which assesses level of agreement on each of seven statements (e.g., “You'd better be cautious when dealing with healthcare organizations”). For this study, the phrase “healthcare organizations” was
replaced with “healthcare providers” to capture perceptions of more
personal interactions. Cronbach's alpha for this study was .85.
2.3.4. Self-reliance
Participants completed the 22-item version of the Conformity to
Masculine norms Inventory (CMNI-22), which measures adherence to
traditional masculine attitudes and behaviors (Hamilton and Mahalik,
2009). The 2-item self-reliance subscale was examined for the current
study (e.g., “It bothers me when I have to ask for help”). Cronbach's alpha
for this study was .50

2.2. Outcome measures
2.2.1. Source of HCU
Two questions assessing HCU source were adopted from the National
Health Interview Survey (National Center for Health Statistics, 2010): “Is
there one place, or maybe more than one place, that you usually go when
you are sick or need advice about your health? No, there is no place; Yes,
there is one place; Yes, there is more than one place,” and (If one place or
more than one place) “What kind of place do you go to most often? Clinic

2.3.5. Health status
Presence of comorbid medical conditions was assessed using a selfreport questionnaire (Katz et al., 1996) that was derived directly from
2
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the Charlson index (Charlson et al., 1987). The Charlson index was
developed from medical records to produce a single score that reﬂects
the severity of medical comorbidity by counting up the number of
common diseases, with each disease weighted by its relative seriousness (based on 1-year mortality rates). Possible scores on the self-report
measure range from 0 to 37, with higher scores indicating more signiﬁcant comorbidity. Self-rated health was also assessed by asking
participants to rate their “health in general” as either excellent, very
good, good, fair, or poor.

Table 1
Characteristics of Study Participants (n ¼ 483).
Age, mean years  S.D. (range)
Education, n (%)
Less than high school
GED
High school graduate
Some college, no degree
Associate's degree
Vocational/Technical School
Bachelor's degree
Postgraduate degree
Missing
Employment, n (%)
Full time
Part time
Unemployed
Retired
On disability or unable to work
Student
Other (self-employed, temporary)
Missing
Marital Status, n (%)
Never married
Living as a couple
Married
Separated
Divorced
Widowed
Total household income, n (%)
< $20,000
$20,000 to $34,999
$35,000 to $49,999
$50,000 to $74,999
 $75,000
Don't know
Missing
Covered by health insurance
or other health care plan?, n (%)
Yes
No
Don't know
(If yes) What kind of health insurance
or health care coverage?, n (%)
Medicaid
Medicare
Military health care plan
State-sponsored health plan
Private health insurance
Other government program
Single service plan (dental, vision, rx)
Medi-Gap
Don't know
(If yes to any of the above) Any time in the
past 12 months without coverage?, n (%)
Yes
No
BIS Total Score, mean  S.D.
Comorbidity Score, mean  S.D.
a
Self-Assessed Health, mean  S.D.
Any Perceived Discrimination, n (%)
Yes
No
a
CMNI Self-Reliance, mean  S.D.
a
MMI Total Score, mean  S.D.

2.3.6. Insurance status
Participants indicated whether they were covered by health insurance or some other healthcare plan. Those who answered “yes”
were asked to indicate the kind(s) of healthcare coverage that they
had (private plans and/or government programs) and whether they
had had any lapse in their insurance coverage in the previous 12
months.
2.3.7. Demographic Information
Age, education, employment status, marital status, and income were
assessed.
2.4. Data analyses
Ordinary logistic regression analyses were used to compare groups of
men with respect to both HCU source and HCU frequency. For HCU
source, two models were used to estimate the odds of: 1) going most often
to a doctor's ofﬁce or medical clinic for health care vs. identifying no
usual place; and 2) going most often to a doctor's ofﬁce or medical clinic
vs. going most often to an ER. For HCU frequency, one model was used to
estimate the odds of having made any vs. no medical visits in the past
year. The main predictor in all three models was threat sensitivity as
measured by the BIS (Carver and White, 1994). Covariates were
perceived discrimination (because of race, income, or insurance status),
medical mistrust (MMI score), self-reliance (CMNI subscale score),
medical comorbidities, self-assessed health, age, education, current
health insurance, whether or not insured participants had had any lapse
in their insurance in the previous 12 months, and income. Complete-case
analyses were used, such that cases with missing values on any of the
variables of interest were not included. It is likely that responses to some
items were missing not at random but due to systematic attitudes or
experiences that we were unable to measure. Under these circumstances
multiple imputation can perpetuate or even exaggerate the bias created
by missing responses (White and Carlin, 2010). Complete-case results are
therefore presented as an honest presentation of the participants'
responses.
Covariate selection was performed using measures of information
(e.g., Akaike Information Criterion) to assess the effect of deleting predictors. Outliers were investigated using Pearson and deviance residuals
and estimates of the change in each of those following deletions of individual observations. Overly inﬂuential observations were identiﬁed
using leverages and estimates of the effect of case deletion on parameter
estimates. Overdispersion was assessed using the size of Pearson and
deviance statistics relative to degrees of freedom. Due to collinearity
among certain predictor variables (e.g., insurance status, employment,
income, and self-reported health status), all of the ordinary logistic
regression models were restricted to sets of three or four predictor variables that demonstrated no appreciable collinearity: threat sensitivity,
insurance status, age, and comorbidity.

49.0  10.9 (21–78)
113 (23.4)
58 (12.0)
136 (28.2)
102 (21.1)
35 (7.2)
10 (2.1)
24 (5.0)
4 (0.8)
1 (0.2)
50 (10.4)
66 (13.7)
155 (32.1)
28 (5.8)
138 (28.6)
21 (4.3)
15 (3.1)
10 (2.1)
232 (48.0)
17 (3.5)
58 (12.0)
47 (9.7)
113 (23.4)
16 (3.3)
368 (76.2)
57 (11.8)
19 (3.9)
9 (1.9)
4 (0.8)
16 (3.3)
10 (2.1)

309 (64.0)
172 (35.6)
2 (0.4)

119 (38.5)
81 (26.2)
67 (21.7)
53 (17.2)
38 (12.3)
19 (6.1)
7 (2.3)
1 (0.3)
3 (1.0)

82 (26.7)
225 (73.3)
13.81  3.47
1.05  1.7
3.00  1.06
252 (52.2)
231 (47.8)
2.37  1.18
11.04  4.02

a
Not all participants completed all of the psychometric measures: SelfAssessed Health, n ¼ 482; CMNI Self-Reliance, n ¼ 482; MMI total score, n ¼ 477.

3.1. Predictors of HCU source
Participants were divided into three groups according to their most
common HCU source, including 64 (14.1%) who cited “No place,” 85
(18.8%) who cited the emergency room, and 304 (67.1%) who cited a
doctor's ofﬁce or clinic. Thirty cases were not included in these analyses,
including 13 men who reported that their most frequent healthcare
source was “Some other place,” ﬁve who did not answer that question,

3. Results
A total of 483 men participated in this study, with 249 (51%)
recruited from the HealthStreet database, 177 (37%) from walk-ins to the
HealthStreet facility, and 57 (12%) from community outreach activities.
Demographic characteristics are shown in Table 1.
3
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ofﬁce or medical clinic as their most common source of healthcare were
higher in threat sensitivity than men who had no usual place for
healthcare and lower in threat sensitivity than men who cited the
emergency room as their most common healthcare source. These ﬁndings
are consistent with the hypothesis that there is an optimal level of threat
sensitivity that would manifest in the most adaptive behaviors in the face
of threat (Corr, 2008). Too little threat sensitivity could lead to neglect of
plausible risks (e.g., not having established a regular healthcare source)
while too much could lead to heightened sensitivity to risks (e.g., going
most often to an emergency room for healthcare).
Our ﬁndings are also congruent with other studies of threat sensitivity
and health-related behaviors. For example, individuals who scored in the
lowest tertile on the Harm Avoidance scale of the Temperament and
Character Inventory (Cloninger et al., 1994) took longer to recognize the
seriousness of emerging symptoms of rectal cancer compared to those
who scored in the middle and highest tertiles. In addition, lower levels of
threat sensitivity among these subjects were associated with a lower
likelihood of having had any form of cancer screening prior to their
cancer diagnosis and with better personal judgments of overall health
(Ristvedt et al., 2005). Interestingly, the relationship between low threat
sensitivity and longer times to recognizing the seriousness of cancer
symptoms was later found to be true for men but not women (Ristvedt
and Trinkaus, 2008), and that relationship was later replicated using the
BIS measure of threat sensitivity (Carver and White, 1994) in a larger
sample of rectal cancer patients (Ristvedt et al., 2014). Taken together
with the present study, these ﬁndings suggest that people – particularly
men – who are low in threat sensitivity tend to be less worried and thus
more complacent about health matters in general.
Conversely, individuals with high levels of threat sensitivity are
particularly prone to experience anxiety when confronted with potentially aversive situations (Gable et al., 2000; Gray, 1982; Jorm et al.,
1998). For example, in a study of 220 women with early stage breast
cancer, women with higher scores on the BIS (Carver and White, 1994)
along with greater expectancy of recurrence reported the highest levels of
emotional distress (Carver et al., 2000). The link between the motivational construct of threat sensitivity and the emotional experience of
anxiety may help to explain the present ﬁndings, particularly in light of
the fact that anxiety is associated with a heightened perception of
physical symptoms (Howren and Suls, 2011). That is, the combination of
high threat sensitivity and the emergence or worsening of symptoms
could conceivably prompt a more urgent pursuit of medical attention and
trips to the emergency room.
Unsurprisingly, we found that having insurance, being older, and
having comorbidities were signiﬁcantly associated with utilizing a doctor's ofﬁce or clinic rather than an emergency room or having no usual
healthcare source. Contrary to expectation, we found that psychosocial
constructs that had been important for HCU in other studies – perceived
discrimination and medical mistrust – were not associated with HCU in
this study where we controlled for threat sensitivity, insurance status,
and other factors.
The ﬁndings presented here suggest that innate motivational factors,
speciﬁcally threat sensitivity, may have an inﬂuence on basic patterns of
health behavior. From a theoretical perspective, these ﬁndings ﬁt within
the literature showing associations between threat sensitivity and other
domains of human behavior. From a practical perspective, these ﬁndings
could inform the design of public health initiatives aimed at optimizing
HCU as well as other preventive behaviors. For example, various social
marketing campaigns take into account characteristics of the target
audience that would guide the development of messages to capture their
attention and motivate them to engage in some healthy behavior (Grier
and Bryant, 2005). In this approach, the larger audience is typically
segmented into subgroups that differ in terms of demographics (e.g., age,
ethnicity, income), current behavior (e.g., diet, physical activity), or
other domains.
Pertinent to the present ﬁndings, audience segmentation is also done
on the basis of “psychographics,” such as personality traits or

Table 2
Predictors of Primary Source of Healthcare Utilization.
Ofﬁce or Clinic vs. No Place

Threat sensitivity (BIS score)
Insured vs. none
Lapsed insurance vs. none
Age (per 1 year increase)

Odds Ratio

95% C.I.

p

1.13
43.31
6.77
1.05

1.02–1.24
12.76–146.99
2.82–16.30
1.02–1.09

0.019
<0.0001
<0.0001
0.001

Ofﬁce or Clinic vs. Emergency Room

Threat sensitivity (BIS score)
Insured vs. none
Lapsed insurance vs. none
Age (per 1 year increase)

Odds Ratio

95% C.I.

p

0.91
5.70
2.66
1.04

0.84–0.99
3.08–10.54
1.33–5.33
1.02–1.07

0.023
<0.0001
0.006
0.002

and 12 who had missing values on one or more of the predictor variables.
3.1.1. Doctor's ofﬁce or medical clinic vs. no usual source
Insurance status and older age were both associated with higher odds
of citing a doctor's ofﬁce or medical clinic as the most frequent HCU
source as compared to having no usual place for healthcare. Higher levels
of threat sensitivity were also associated with greater utilization of a
doctor's ofﬁce or medical clinic when compared to citing no usual
healthcare source (Table 2). Taking into account the effect of threat
sensitivity, insurance status, and age, no other covariates were associated
with differential utilization of a doctor's ofﬁce or medical clinic
compared to no usual source.
3.1.2. Doctor's ofﬁce or medical clinic vs. emergency room
Insurance status and older age were again associated with utilizing a
doctor's ofﬁce or medical clinic for healthcare, this time as compared to
utilization of an emergency room. In this analysis, lower levels of threat
sensitivity were associated with more utilization of a doctor's ofﬁce or
medical clinic as compared to an emergency room (Table 2). Taking into
account the effect of insurance status and age, no other covariates were
associated with differential utilization of a doctor's ofﬁce or medical
clinic compared to emergency room.
3.2. Predictors of HCU frequency in the past year
A total of 352 (74.7%) men reported that they had made at least one
medical visit in the previous year and 119 (25.3%) men reported that
they had made no visits. Twelve cases were not included in these complete case analyses because they had missing values on one or more of the
predictor variables. Compared to men who had made no healthcare visits
in the previous 12 months, those who had made one or more healthcare
visits were more likely to be insured, to have a greater number of medical
comorbidities, and to be older (Table 3). Taking into account the effect of
insurance status, age, and medical comorbidities, no other covariates
were associated with HCU frequency.
4. Discussion
Threat sensitivity was signiﬁcantly associated with two of three
measures of HCU, even after controlling for key predictors of HCU.
Speciﬁcally, we found that men who were more likely to cite a physician's
Table 3
Predictors of Frequency of Healthcare Utilization (Any Medical Visits in Past
Year).
Odds Ratio
Insured vs. none
Lapsed insurance vs. none
Comorbidity
Age

6.04
2.78
1.43
1.02

95% C.I.

p

3.38–10.80
1.48–5.24
1.10–1.87
1.001–1.05

<0.0001
0.002
0.008
0.041
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about making mistakes”) – would also suggest that we were assessing individual differences in an emotional and motivational predisposition that
existed well before and during the time that healthcare decisions were
being made. We would thus argue that threat sensitivity likely had some
causal inﬂuence on whether the men in our study cited an emergency
room, a doctor's ofﬁce or medical clinic, or no place at all as their most
common source of healthcare. However, it is important to add that future
research may employ study designs that could test this relationship while
providing greater conﬁdence in the results.
Third, we did not assess participants’ reasons for seeking medical help
as they did. For example, the association between higher threat sensitivity and greater reliance on the emergency department may be
explained by some unmeasured mediating variable, such as a greater
proneness to injury-causing accidents.
Lastly, two of the measures used in this study had rather low levels of
reliability: the BIS measure (Cronbach's alpha ¼ .62) and the measure of
self-reliance (Cronbach's alpha ¼ .50). Other studies that have included
the BIS have reported reliability estimates ranging from .72 to .80
(Carver and White, 1994; Corr and Cooper, 2016; Hall et al., 2008;
Johnson et al., 2016; Jorm et al., 1998; Sherman et al., 2006). The reasons for the lower reliability in our sample is unclear, although concerns
have been raised about the reliability of measures validated on college
students when they are administered to diverse community samples
(Shepperd et al., 2016). The low reliability that we observed for the
self-reliance measure, on the other hand, may have to do with the fact
that it consisted of just two items.
We are unaware of any other research that has attempted to link individual differences in threat sensitivity to the utilization of healthcare
resources; thus, efforts to replicate our ﬁndings are warranted. Also,
future studies may improve on this one in a few different ways. First, a
broader recruitment strategy could be employed to include people from
diverse communities, racial/ethnic backgrounds, and both sexes. Differences across these variables could then be tested. Second, to address
the issue of causality, a longitudinal design might be considered, given
sufﬁcient time and resources. Third, more detailed information regarding
the attitudes and events leading up to various instances of healthcare
utilization could be enlightening. Lastly, alternative or additional measures of the constructs investigated here – most importantly threat
sensitivity and self-reliance – should be considered.

motivational tendencies (Schmid et al., 2008). Such a strategy has been
used to motivate screening mammography by tailoring messages according to women's “need for cognition” information-processing styles
(Williams-Piehota et al., 2003) as well as their monitor-blunter coping
styles (Williams-Piehota et al., 2005). A similar strategy has been used to
optimize anti-drug campaigns by matching message design (i.e., sensation value) with target audience personality traits (i.e., sensation
seeking) (Harrington et al., 2014). In a series of studies, the practice of
dental ﬂossing increased after subjects were exposed to messages that
were framed to be congruent with their motivational orientation. Speciﬁcally, subjects with higher BIS (relative to BAS) scores (Carver and
White, 1994) were more likely to increase ﬂossing in response to
loss-framed messages (not ﬂossing “causes bad breath”) while subjects
with lower BIS (relative to BAS) scores were more likely to increase
ﬂossing in response to gain-framed messages (regular ﬂossing “promotes
great breath”) (Sherman et al., 2008). It is thus conceivable that, in a
similar way, public health initiatives could be designed to optimize HCU
by tailoring messages according to individual differences in threat
sensitivity. People with no usual source of healthcare may be more
responsive to messages tailored to appeal to those low in threat sensitivity while people who tend to seek care at an emergency room rather
than at a doctor's ofﬁce or clinic may be more responsive to messages
tailored to appeal to those high in threat sensitivity. Such hypotheses
could be further developed and tested in future work.
4.1. Strengths and limitations
This study had two primary strengths. First, we combined both system
variables (i.e., insurance status) and individual variables in our analyses,
which allowed us to investigate the role of motivational characteristics
within the context of socioeconomic forces. Second, we recruited a large
sample of low-income African American men over a broad age range,
which allowed us to assess the roles of insurance status, age, and medical
comorbidity in HCU. There is no reason to believe that the association
between threat sensitivity and HCU is speciﬁc to African American men,
however (c.f., Causadias et al., 2018). Future studies could investigate
whether this association generalizes beyond our sample as well as
beyond this particular demographic group.
There are four notable limitations to the current study. The ﬁrst was
the geographic focus of our recruitment strategy. Most participants were
recruited at the HealthStreet facility, so results may have been biased
because of similarities in access to medical facilities (i.e., close proximity
to a Federally Qualiﬁed Health Center as well as two major university
health centers and their respective emergency departments).
The second limitation concerns the overall design of the study. A crosssectional study, such as this one, does not in itself offer the opportunity to
infer causal direction between correlated variables. In this case, it may not
be clear whether the characteristics assessed by the BIS inﬂuenced our
participants' healthcare seeking behaviors or vice versa. However, when
research design does not allow statements to be made regarding causality,
it is still possible to call upon rational argument. In his book, “The Logic of
Causal Order,” Davis (1985) has convincingly argued that, when two
variables demonstrate signiﬁcant correlation, the causal arrow typically
points from the one that is relatively stable and difﬁcult to change (e.g.,
individual differences in threat sensitivity) to the one that is less stable
and more subject to change (e.g., patterns of healthcare utilization). The
contention that the BIS scale taps relatively stable individual differences is
supported by studies in behavioral genetics. In one of those studies, genetic factors accounted for around one-third of the variance in BIS scores,
suggesting that the trait being measured by the BIS was a genetically
stable individual characteristic. In support of that interpretation, additional analyses revealed that the BIS demonstrated a high degree of
temporal stability (r ¼ .63) over a period of two to three years (Takahashi
et al., 2007). In another study, participants who carried the BDNF met
allele had signiﬁcantly higher BIS scores than participants without that
allele (Johnson et al., 2016). The wording of the BIS items (e.g., “I worry
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